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1 (Banach [1], Caccioppoli [2]). (X, d) $T$ $X$
(contraction) $r\in[0,1)$
$x,$ $y\in X$ $d(Tx, Ty)\leq rd(x, y)$ (A)




(T2) $T$ ( $\{T^{n}x\}$ )
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2(Edelstein [6]). (X, d) $T$ $X$
$x,$ $y\in X$
$x\neq y$ $\Rightarrow$ $d(Tx, Ty)<d(x, y)$
(A)
3([15]). $\theta$ : $[0,1)arrow(1/2,1]$
$\theta(r)=\{\begin{array}{ll}1 if 0\leq r\leq(\sqrt{5}-1)/2(1-r)r^{-2} if (\sqrt{5}-1)/2\leq r\leq 2^{-1/2}(1+r)^{-1} if 2^{-1/2}\leq r<1\end{array}$
(X, d) $T$ $X$ $r\in[0,1.)$
$x,$ $y\in X$
$\theta(r)d(x, Tx)\leq d(x, y)$ $\Rightarrow$ $d(Tx, Ty)\leq rd(x, y)$
(A)
(Tl) (A)
4([16, 19]). (X, d) $T$ $X$
$(A)-(C)$ :
(B) 2 :
$-$ $x,$ $y\in X$ $\epsilon>0$ $\delta>0$ $\nu\in N$
$i,j\in N\cup\{0\}$
$d(T^{i}x, T^{j}y)<\epsilon+\delta$ $\Rightarrow$ $d(T^{i+\nu}x, T^{j+\nu}y)<\epsilon$
-
$x,$ $y\in X$ $\nu\in N$ $\{\alpha_{n}\}\subset(0, \infty)$
$i,$ $j\in N\cup\{0\}$ $n\in N$
$d(T^{i}x, T^{j}y)<\alpha_{n}$ $\Rightarrow$ $d(\mathcal{T}^{\dot{n}+\nu}x, T^{j+\nu}y)<1/n$
(C) $\tau-$distance $P$ $r\in(0,1)$ $x,$ $y\in X$ $x\neq y$







5([18]). $(X, d)$ , $T$ $X$
$x,$ $y\in X$
(1/2) $d(x, Tx)<d(x, y)$ $\Rightarrow$ $d(Tx, Ty)<d(x, y)$
$T$
2 3 $\lceil_{X}\neq y\rfloor$




6([18]). $X=[-11, -10]\cup\{0\}\cup[+10, +11]$ $T$
$Tx=\{\begin{array}{ll}+\frac{11(-x)-100}{(-x)-9} if x\in[-11, -10)0 if x\in\{-10,0, +10\}-\frac{11x-100}{x-9} if x\in(+10, +11]\end{array}$




7 (Rus [11], Subrahmanyam [12]). (X, d) $T$ $X$
$r\in[0,1)$ $x\in X$ $d(Tx, T^{2}x)\leq$
$rd(x, Tx)$ (D)
54






(T3) (D) (Tl) (T3)
8([18, 19]). (X, d) $T$ $X$
$(D)-(F)$ :
(E) 2 :
$-$ $x\in X$ $\epsilon>0$ $\delta>0$ $\nu\in \mathbb{N}$
$i,j\in N\cup\{0\}$
$d(T^{i}x, T^{j}x)<\epsilon+\delta$ $\Rightarrow$ $d(T^{i+\nu}x, T^{j+\nu}x)<\epsilon$
$x,$ $y\in X$ $\nu\in \mathbb{N}$ $\{\alpha_{n}\}\subset(0, \infty)$
$i,$ $j\in N\cup\{0\}$ $n\in \mathbb{N}$
$d(T^{i}x, T^{j}y)<\alpha_{n}$ $\Rightarrow$ $d(T^{i+\nu}x, T^{j+\nu}y)<1/n$
(F) $\tau$-distance $p$ $r\in(0,1)$ $x,$ $y\in X$
$p(Tx, T^{2}x)\leq rp(x, Tx)$ $p(Tx, Ty)\leq p(x, y)$
(B) (E) (C) (F)
(A) (D)
5. (T4)
Caristi &Kirk [3, 4] (T4)
9 (Caristi [3], Caristi &Kirk [4]). (X, d) $T$ $X$
$f$ $X$ $[0, \infty)$ $x\in X$




10 (Ekeland [7, 8]). (X, d) $f$ $X$
$f(u) \leq\inf f(X)+\alpha\beta$
$u\in X,$ $\alpha>0$ $\beta>0$ $v\in X$
$f(v)\leq f(u)$
$d(u,v)<\alpha$
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